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論 文 内 容 の 要 旨 
 
Chapter 1 Introduction 
This study begins with a systematic and comprehensive literature review on structural change. In order to 
balance the comprehensiveness and generality, we define structural change as the long-term changes in the 
composition of economic aggregates, it is attributable to changes in the labor share of sectors in the economy, 
to changes in the location of economic activity (urbanization), productivity growth rate, types of products, 
and other aspects of industrialization and long-term economic growth. More specifically, we select the 
changes in the sectoral composition as the representation and benchmark for structural change. We clarify 
the differences between the terminology of ‘structural change’ and ‘structural transformation’, and break 
the traditional positive image toward structural change and attack the public’s attention to its possible 
negative impact on aggregate productivity growth. This negative influence, usually exhibiting as labor moving 
from high productivity sectors to low productivity sectors needs us more concern especially in developing 
countries. 
 
Sum up the historical experiences of economic development in developed countries, the styled facts of 
structural change can be divided into two phases: at beginning of industrialization, the economic 
development is remarkably associated with a secular decline in the share of agriculture, increase share 
of manufacturing in the early stages of development accompanied with the achievement that the 
economy moves from the low-income to the middle-income category, which is also figured vividly by 
Harberger (1998) as a ‘mushroom-process’; after that, a sustained increase share of the services 
sector at the expense of the decreasing share in manufacturing and continued shrinking of agriculture 
as the sign of a country moves into the category of developed economies. In the first phase, labour, 
capital and other production factors frequently shift from lower productivity (agriculture) branches 
towards higher productivity branches (manufacturing), which is latterly named as ‘the structural-bonus 
hypothesis’ by Timmer & Szirmai (2000). However, in the second phase, Baumol (1967) discloses that 
the demands for the new enrollment of labor in technologically progressive sector (manufacturing) is 
declining, however the wages increase in the same way in almost all sectors, this leads to the slowdown 
of aggregate productivity and the rise of relative costs in the non-progressive sector (service) of the 
economy, which is known as his famous ‘cost-disease’ effect. 
 
Chapter 2 The Trend of Structural Change in world economy 
Despite the major shift among almost all the countries can be concluded more or less in the similar 
historical phenomenon of the consistent declining in agriculture, the hump-shaped pattern in 
manufacturing and late acceleration of services, we believe that the heterogeneities of structural change 
among different groups of countries can be discovered at lower levels of aggregation. Therefore, based 
on 10-Sector Database by Groningen Growth and Development Center (GGDC) and McMillan & Rodrik 
(2011)’s collection for African countries and Asian countries’ sectoral employment and labor 
productivity growth data, we present a comprehensive statistical comparative study on structural 
change and productivity growth for 37 countries during 1950-2005 in chapter 2. 
 
We categorize our sampling countries by area and income level into different groups, and use the 
Skyline diagram (Yoshikawa and Miyakawa, 2011) to manifest the different level of productivity and 
labor share across the sectors in those countries groups. Both of Africa and Asia’s case shows that at 
their level of development, the productivity in agriculture is so low despite the labor share is so high, 
as well as the labor shift out the agriculture, it can bring positive effects on the aggregate labor 
productivity no matter which other sectors it’s heading for, which fits Timmer & Szirmai’s (2000) 
‘structural bonus hypothesis’ in statistically and away from ‘Baumol’s cost disease’ for the reason 
of immaturity. In high income countries, the labor share of agriculture and manufacturing is continuing 
declining. Conversely, the labor share of service keep growing although its productivity level lower 
than aggregate productivity, which presents a typical statistical illustration for ‘Baumol’s cost disease’. 
Both ‘structural bonus hypothesis’ and ‘cost disease’ appears in Latin American Countries’ sectoral 
development experience, despite comparing the personal income, the advent level of ‘Baumol’s cost 
disease’ in Latin American Countries is much lower than High Income Countries. 
 
The radar diagram shows each countries’ sectoral labor productivity growth rate. Most of Asian 
countries display a nice performance in each sector’s productivity growth. The sectoral productivity 
growth in African countries is very disequilibrium. Many high income countries have a nice performance 
in Manufacturing (MAN), Public Utilities (PU), Transport, Storage, and Communication (TSC), but the 
labor productivity growth rate of Finance, Insurance, and Real Estate (FIRE); Community, Social, 
Personal Services and Government Service and other market services (CSPSGS) is considerably low. 
Latin American countries’ sectoral productivity growth is much lower than other countries groups. 
 
In the scatter diagram of weighted standard deviation of sectoral productivity across 37 countries, as 
the value of weighted standard deviation of sectoral productivity grows while the real income per capita 
gets larger, which means setoral productivity gaps become greater with the personal income growth. 
The vertical increase shape of African countries’ weighted standard deviation exhibits the extreme 
case of asymmetry in African countries’ sectoral productivity development. 
 
In order to measure structural change and make it comparable across countries, we use Shift-Share 
Analysis to disaggregate the annual productivity growth into 3 aspects: the intra-sectoral effect, the 






Where -  is the labor productivity growth between years 0 and T (here we select 1), j is the sector, 
and  the share of employment in sector j in year T. The intra-sectoral effect shows if there is no 
labor shift during the analyzing time period, the growth of labor productivity within the sectors. The 
static sectoral effect captures the change of labor input share and multiplies with the initial productivity 
levels. The dynamic sectoral effect shows the interaction between the changes in the labor share across 
different sectors and changes in productivity growth within industries. 
 
The results of decomposition show that the intra-sectoral effect is occupying the dominant position 
and positive in the majority, the dynamic-structural effect is comparatively small and frequently 
negative. The decisive strength of structural change comes to the static-structural effect: whether the 
labor is shifting from low productive sectors to high productive sectors or not. From the pictures, 
although the trend overall is not very clear because of the fluctuations. It’s not hard to assume that it 
should be mainly positive in African and Asian countries at the current stage because of the absence 
of ‘cost’s disease’ and the predominance of ‘structural bonus’ and it should be positive at beginning 
and negative at later for the High income countries and Latin American countries. We will verify this 
hypothesis in Chapter 4. 
 
At last section of chapter 2, we would like to disclose the significance of international trade in structural 
change. At first, we use the share of international trade in GDP to show the escalating importance of 
international trade in economic development. The figure 10 shows during 1993 to 2006, the trade to 
GDP ratio is increased 9.4% in weighted average in OECD countries. To clarify the tradability and non-
tradability across the sectors we selected, we use the sectoral trade data from the OECD STAN 
database for Industrial Analysis, which provide the export and import data divided into 10 sectors and 
being consistent with ISIC Rev.2. Here, we use the import data to subtract with export data. The 
trends in the sectoral share of net import in final consumption across 10 countries are represented in 
the Figure 12. Despite the proportion of net import in Finance, Insurance, and Real Estate Community, 
Social, Personal Servicnetes and Government Service is sheerly trivial, the general trend in Agriculture; 
Ming and Manufacturing’s is polarizing, either the import or exporting getting larger. 
 
To demonstrate and inspect the differential impacts of international trade, productivity improvement 
and labor shift on the final consumption, we apply the approach of Shift-Share Analysis and decompose 





Where ,  is the consumption of j sector created in t time, ,  denotes the net import—the data of 
import subtracts export in j sector in t time, ,  is the labor productivity in j sector in t time, ,  is 
the labor share in j sector in t time. 
 
The result shows that despite the difference in the quantity of import institution is different from country 
to country, there is no doubt that the disparity between production and consumption in Agriculture; 
Ming and Quarry; Manufacturing is continually expanding. Because services are less tradable than 
manufacturing products, there is a tendency for services to be less subject to competitive pressure’ 
(Duarte and Restuccia, 2010), which may explain why labor shifting from high productive sectors into 
low productive sectors and slow down the aggregate labor productivity growth. 
 
The trend of structural change in worldwide in nowadays can be summarized as: 
 
1. The labor share of agriculture is continuing declining in the most of the world, the speed of shrinking 
in agricultural labor share is intended to be faster in the country which is small and late involved in 
industrialization; 
 
2. The fastest growing sector in productivity cannot absorb too much workers, the leading productivity 
growing sector in more than half of our sample countries is Public Utility; 
 
3. Setoral productivity gaps becomes greater with the personal income growth, which indicates that 
sectoral economic growth is undoubtedly unbalanced; 
 
4. The process and results of structural change happening in developing countries become more various. 
Many countries haven’t followed developed countries’ pattern, especially the early regression in Latin 
American countries’ manufacturing sectors. 
 
5. The international trade shows increasing impact on final consumption, which is an unignorable 
evidence for the influence of trade on structural change. 
 
Chapter 3 The Origin of Structural Change and Hump Shaped Pattern in Manufacturing 
As discussed by Kongsamut et al. (2001) and Acemoglu & Guerrieri (2008), the Kuznets facts (the 
consistent declining in agriculture, the hump-shaped pattern in manufacturing and late acceleration of 
services, strong factor reallocations across sectors) seems contradict with Kaldor facts (‘the growth 
rate of output, the capital-output ratio, the real interest rate, and the labor income share are all all 
roughly constant over time’, Kongsamut et al., 2001). This has named as ‘Kuznets-Kaldor-puzzle’ 
by Stijepic (2011). Many previous research on structural change have chosen an unbalanced growth 
framework (e.g. Foellmi & Zweimueller, 2008), which makes the Kaldor facts absent from those model. 
 
Besides, comparing with monotonous trends of declining in agriculture and increasing in service, the 
origin of hump shaped employment share in manufacturing is much more difficult to explain and haven’t 
reached consensus for the moment. 
 
Therefore, the current explanations on the origin of structural change and manufacturing’s hump-
shaped pattern are far from enough. In the following section, we develop a theoretical model which can 
generate and illustrate the hump-shaped pattern in manufacturing labor share acrossing time in a 
standard neoclassical balanced growth framework mainly depends on non-homothetic preference, 
differential sectoral productivity growth rate and a further releasing on the neoclassical balanced growth 
path. The description for the environment is given as below: 
 
Preferences 
There are three sectors of activity in our model: agriculture, manufacturing and services. The 





We assume that the representative agent have constant relative risk aversion (CRRA) preferences over 
total household consumption, , ,β,φ,θ,ρ,σ are all strictly positive and β+φ+θ=1. ρ is the discount 
rate for utility. σ  represents the household’s willness to shift consumption between periods. 
 ,  ,  is the consumption for agriculture, manufacturing, and service products at period t, 
respectively.  is the level of subsistence consumption, and  is the home production of services just 
as Kongsamut et al. (2001). 
 
Technologies 
We assume the production of agriculture, manufacturing and service all can be expressed as Cobb-





We assume that the output of agriculture (  ) and service (  ) only use to consume at period t, 
but the output of manufacturing can be used to consume as  or invest as  and supplement the 
depreciation  at t. 
 
Endowment 




 denote the sum capital existing in period t. , ∈ , , , denote the sectoral capital input in 
agriculture, manufacturing and service in period t. We numerate the flow of sum labor in each period 
as one for simplification. , ∈ , , , denote the sectoral labor share in agriculture, manufacturing 
and service in period t, respectively. 
 
The static equilibrium 




From the first-order optimality conditions, we can figure out the optimal labor share for three sectors 
in time t: 
 








Thus, an economy can only reach the balanced growth path after a long term of economic development 
and the accumulated productivity is so large that makes the the impact of subsistent agricultural need 
and home production of service reducible in the long term. 
 
The optimal dynamic 
Because manufacturing is the only sector which produces capital in our model, we focus our analysis 
mainly in this sector to solve the condition of optimal dynamic. We set  and  as capital per 
effective labor and consumption in manufacturing per effective labor respectively: 
 
 
Lemma 5: Euler dynamics in  and  

















Proof: Substituting capital per effective labor (3.25) into optimal labor share for three sectors (3.22) 






All of three sectors’ labor shares are actually consisted by three parts: The first part is the parameter 
of preference. It’s constant and deciding final steady state across three sectors’ sectoral labor share. 
The second part is the requirement for capital of each sector. The last part of each equation is a 
delegator of different impacts from productivity growth discrepancy, subsistence agricultural need and 
home production of service. When t goes to infinity, the influence of subsistent agricultural need  
and home production of service  on sectoral labor share also goes to zero and =0 when the 
economy reach the balanced growth path. Therefore, we can insert (3.34) to generate three sectors’ 
labor share in steady state (3.38). 
 
The origin of hump shaped pattern in manufacturing 
All of three sectors’ labor shares are affected by three impacts. The preference parameter is constant 
and indicating the final destination or steady state for the adjustment of structural change. In the 
second part, because manufacturing is the only sector producing capital in our model, when capital per 
effective labor is increasing, only this part in manufacturing generates a positive impact. 
 
Optimal dynamics of kt, mt can be very complex. We cannot draw a standard phase diagram because 
g(t) is time dependent and hence the system of differential equations is not autonomous. However, we 
can utilize a phase diagram with moving isoclines to describe the dynamics in different circumstances. 
 
Lemma 8: Define 
 
 





















In Figure 3-1, the vertical line represents the break-even investment per effective labor of ∗ when 
=0, three reverse u shaped curves are the trajectories of  when =0. The trajectory in the 
middle is the long-term trajectory when t goes to infinity and g(t) equals to zero. The top trajectory is 
depicting the curve of =0 before g(t) reaches the maximum and g(t) generates a negative impact on 
the labor share of manufacturing. The bottom trajectory is depicting the curve of =0 after g(t) reaches 
the maximum and generates a positive impact on the labor share of manufacturing. The sum impact 
from the second part and the third part in (3.39) produces complex influence on the dynamic of the 
labor share in manufacturing. 
 
However, analyzing g(t) and capital requirement in sequence in the labor share of manufacturing in 
(3.39) still can bring us useful enlightenments for comprehending the origin of hump shaped pattern in 
manufacturing and structural change. The mechanism of g(t) in the labor share of manufacturing can be 
interpreted that at beginning of economic development, t starts from zero, the impact of the last part 
for three sectors is dominant. Labor share in agriculture can be very large, affecting by subsistence 
agricultural need and home production of service, which means people should satisfy their survival need 
for food at first and they are more intended to accomplish service work by themselves when their income 
level is very low. However, accompanying with the economic development, the labor requirement for 
subsistence agricultural need becomes secondary because of the accumulated productivity improvement 
in agriculture. On the other hand, the expenditure share on service keeps increasing by the influence 
of higher income elasticity. The labor share in service also gets larger because of homogeneous capital 
to labor ratio across sectors. Home production of service makes this sector be subjected to other two 
sectors at the beginning of industrialization, nevertheless, this situation turns to reverse along with the 
development of economy and the increase of income. 
 
Therefore, the pervasive phenomenon of hump shaped pattern in manufacturing can be comprehended 
as a combination of two opposite forces: the first one is the declination in labor requirement for 
subsistence agricultural need, the second is the expand expenditure share on service. At beginning of 
industrialization, the larger value in TFP growth rate in agriculture than service could make the speed 
of shrinking in agricultural employment faster than the increase in service’s, then the labor share of 
manufacturing can increase gradually during this stage. However, after employment in agriculture 
narrow down to some particular extent, the greater income elasticity in service becomes dominant and 
induces labor transfer to service. Thus, the labor share and value added share of manufacturing could 
manifest hump shaped pattern in a long time. Nevertheless, when time goes to infinite, the last part of 
equation (3.39) will eventually become zero, which means each sector’s employment share will 
eventually stay in a steady value that the employment share of three sectors will be decided by 
preference and capital relevant parameters alone. 
 
Chapter 4 The Determinants of Productivity Growth with Differentiating Structural Change Effect 
After decomposing productivity growth into three aspects: intra-structural effect, static-structural 
effect and dynamic structural effect by Shift-Share Analysiss (SSA) in Chapter 2, we can find extensive 
heterogeneities in the value of different aspects of productivity growth across differential across 
countries and income level. Therefore, whether the positive or negative impact of structural change 
effect is connected with stages of development? Are there any differences in determinants of three 
aspects of productivity growth? We will answer these questions in this chapter. 
 
Because we firstly select three aspects of productivity growth as depended variables, it’s necessary 
for us to learn and identify the potential determinants from previous research. Therefore, in this chapter, 
we present a specific literature review for previous empirical studies on the determinants of productivity 
growth at first. Second, we implement empirical research on the determinants of productivity growth 
by the ‘state-of-the-art’ framework, which is proposed by Eichler (2006). We perform our empirical 
research by Pooled-OLS model, Fixed effective model and Random effective model, our results reject 
the Pool OLS because of unobserved regional heterogeneity. From Hausman Test, we adopt Random 




















































In this chapter, firstly, we scrutinize the previous research for empirical studies on productivity growth 
to identify the potential determinants for different aspects of productivity growth. Secondly, we perform 
our empirical research by Pooled-OLS model, Fixed effective model and Random effective model, our 
results reject the Pool OLS because of unobserved regional heterogeneity. From Hausman Test, we 
adopt Random effective model estimate for final analysis. Our results show that: 
 
1. The largest part in labor productivity growth is intra-sectoral effect (productivity change times initial 
labor share); the second is static-sectoral effect (labor share change times initial labor productivity). 
Dynamic-sectoral effect (labor share change times productivity change) are frequently negative. Their 
mean are proportional to 89.2%, 27.2%, -16.4%, respectively. 
 
2. Static-sectoral effect is negatively related with absolute economic institutional quality, which can be 
interpreted as a negative relationship between static-sectoral effect and development extent. This is 
coincident with hump shaped pattern in manufacturing; the first order difference of the labor share in 
manufacturing is also negative related with development extent. 
 
3. Trade openness and international competition shows prominent positive impact on intra-sectoral 
effect and static-sectoral effect of productivity growth, although it has been long neglected in analysis 
of structural change. 
 
4. The increasing value added share of services in GDP is negative for intra-sectoral effect, which is 
an significant empirical evidence for Baumol’s ‘cost disease’ (1967) theory. 
5. First order difference of share of government consumption in GDP is strongly negative related with 
intra-sectoral effect. Expanding government consumption requires the growth in tax or public debt, 
which can generates crowding out effect on productivity growth as many previous research proved. 
 
Conclusion 
Despite the significance of structural change has already attracted numerous scholars to contribute 
their efforts, we found there is still having some blanks that we explore in this study: 
 
Firstly, through a systematic and comprehensive literature review, we give a specific definition for 
economic structure and structural change. We clarify the differences between the terminology of 
‘structural change’ and ‘structural transformation’, and break the traditional positive image toward 
structural change and attack the public’s attention to its possible negative impact on aggregate 
productivity growth. This negative influence, usually exhibiting as labor moving from high productivity 
sectors to low productivity sectors, needs us more concern especially in developing countries. 
 
Secondly, we establish a large database about sectoral employment and productivity in 9 sectors across 
37 countries from 1950 to 2005, we provide a statistical comparative study and summarize the trend 
of structural change and productivity growth in nowadays: The labor share of agriculture is continuing 
declining in the most of the world. The fastest growing sector in productivity cannot absorb too much 
workers. Setoral productivity gaps becomes smaller with the personal income growth in most of our 
sampling countries; The growth of labor productivity is much more unbalanced in developing countries 
than in developed countries. The process and results of structural change happening in developing 
countries become more various. Many countries haven’t followed developed countries’ pattern, 
especially the early regression in Latin American countries’ manufacturing sectors. 
 
Thirdly, we present a model combining heterogeneities both in production and demand across 
agriculture, manufacturing and service, which makes it qualified to provide the analytic solution for the 
existence of hump shaped pattern in the development of manufacturing. Accompanying by the growth 
of entire economy, the sector which has greater income elasticity and lower productivity progress rate 
attacking a higher labor share, which is consistent with Baumol’s ‘cost disease’. The hump-shaped 
pattern in manufacturing generate by greater technological progress rate in agriculture and larger 
income elasticity in service. 
 
Based on separating aggregate productivity growth into intra-sectoral effect, static-sectoral effect, and 
dynamic-sectoral effect by SSA, our forth finding is that we firstly empirically analyze the productivity 
growth with different aspects of structural change. We find that the mean of intra-sectoral effect 
(productivity change times initial labor share) is biggest in productivity growth; static-sectoral effect 
(labor share change times initial labor productivity) also take a significant part. However, dynamic-
sectoral effect’ (labor share change times productivity change) mean shows negative,their mean are 
proportional to 89.2%, 27.2%, -16.4%, respectively. In empirical study of productivity determinants, we 
find that static-sectoral effect is negative related with absolute economic institutional quality, we 
comprehend this as a proof for the negative relationship between structural effects and development 
extent. 
 
At last, we demonstrate the significant impact of international trade for structural change not only by 
statistical study but also empirical research. We present a decomposition of final consumption across 
9 sectors in 10 countries, our result shows in the impact of import institution is keeping expanding in 
Agriculture, Ming and Quarry, and Manufacturing. Trade liberalization really generate increasing 
influence on economic structure in those countries. The unequal status in tradability across sectors 
also should be consider for the future research in structural change. In our empirical research, the 
trade openness is strongly positive related with intra-sectoral effect which indicate that the 
improvement in trade openness can potently stimulate intra-sectoral productivity growth. 
 




第２章 “The Trend of Structural Change in world economy”は産業構造変化の定義、計測、分析諸
手法を概観し、９セクター、37カ国、55年間のデータベースを駆使して構造変化の世界的傾向を考察
したものであり、予備的論考としての価値を認める。 






第４章 “The Determinants of Productivity Growth with Differentiating Structural Change”はMaudos 
(2008)のShift-Share分析（生産性向上の部門生産性向上の貢献（部門内効果）と部門間労働移動の
貢献（構造変化効果）への分解）に基づき、法・政治・経済体制の質を代表する変数が構造変化効果
に負に貢献すること、貿易開放度、国際競争度が部門内効果、構造変化効果の双方に正に貢献する
こと等を検証した。構造変化に纏わる実証研究は数多あるが、Shift-Share分析結果を被説明変数に
用いたものは稀であり、更なる頑健性のテストなどの課題は残されてはいるものの新機軸と意義とを認
める。 
以上の研究は先行研究の一定の理解に基づき、新しい知見ないし貢献を付け加えているものであ
り、今後に独立して研究活動に携わる為の資質を示している。よって本論文の審査の結果、博士（経
済学）として合格であるとする。 
 
